Magnetic elements with perpendicular anisotropy
Cobalt (hcp) dots. Thickness=150nm (52ℓ ex ), Diameter=500nm (175ℓ ex ).
[ Hehn et al, Nature, 1996] Nickel (tetragonally distorted) dots.
Thickness=100nm (12ℓ ex ), Diameter=300nm (36ℓ ex ).
[ Skidmore et al, Phys. Rev. B, 2004] The magnetocrystalline anisotropy (with strength K) is perpendicular (along the axis of the dot).
The quality factor Q ≡ K/(2πM 2 s ) = 0.4 in both cases. Exchange length: ℓ ex (Co) ≈ 3nm, ℓ ex (Ni) ≈ 8nm. 
Vortex profile
For very thin discs the magnetostatic energy becomes E m → t/2 M 2 z dxdy. Combine this with the magnetocrystalline easy-axis anisotropy:
i.e., effective easy-plane anisotropy strength: 1 − Q. Thus, vortex core size The magnetostatic field just above the top particle surface. It is axially symmetric.
From a vortex to a bubble
The perpendicular magnetization per unit volume: Energy versus radius for disc particles (choose Q = 0.05).
The BD line: corresponds to a bidomain for large radii (R > 25ℓ ex ), resembles a vortex with a large core and small tail for 10ℓ ex < R < 20ℓ ex , approaches a single-domain state for R < 10ℓ ex .
